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Itinerary 
0.0 0.0 Assemble in parking lot on south side of Newton High School. 
0.1 0.1 
0.2 0.3 
0.6 0.9 
0.8 1.7 
0.1 1.8 
0.3 2.1 
1.9 4.0 
0.2 4.2 
Turn left (north). 
S'lOP. Turn left (west) on Highway 33. 
Gray shale outcrop on right and left. 
Turn right on winding gravel road. 
Turn left (west). 
Excellent prairie soil profile on right. 
Turn right (north) and follow winding road. 
Note shale in bank on right. 
The valley of the Embarrass (pronounced Ambraw) River, once much 
deeper than now, was filled with sand and gravel when it served as 
one of the outlets for the melt-waters from the Wisconsinan Glacier. 
'.Ehe shape of the valley and the fact that the stream has cut ·into 
the alluvium show that the stream has been rejuvenated. !he present 
stream has cut its valley into the sand and gravel fill. In some 
areas remnants of the old fill remain as terraces. Dunes can be 
found on the east side of the valley. 
0,4 4.6 Stop 1. An isolated island hill in an alluviated valley. 
An abandoned meander of the Embarrass River bas long since 
been filled with alluvium or fluviatile deposits of Wisconsinan age 
and is further evidence of erosion and alluviation. !he island hill 
is a remnant left by rapid erosion and later filling of the valley. 
Refer to back of guide leaflet for more complete discussion of 
the glacial history of Illinois. 
0.5 5.1 Turn left (west). 
0,3 5.4 Gray shale in road bank on left. 
0.7 6.1 Stop 2. Outcrop of Pennsylvanian rocks, as follows: 
Limestone, dense, hard, argillaceous, sparsely 
fossiliferous, with brown to gray lithographic 
limestone nodules••••••••••••••••••••••••••••••••• 2 
Sandstone, fine, micaceous, gray, thinly bedded •• •-•• 4 
Siltstone, coarse, gray, with fine siltstone 
interlaminetioas •••••••••••••••••••••••••••••••••• 6 
0.6 6.7 Cross road and continue ahead. 
--
-
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1.3 a.o Turn right (north). 
1.0 9.0 Turn left (northwest). 
0.1 9.1 Note how thin the glacial mantle is over the Pennsylvanian shale. 
0.1 9.2 CAUTION. Rough bridge. 
0.7 9.9 Cross T-road to south. 
0.1 10.0 CAUTION. Rough bridge. Note gray shale in bank on left. 
0.1 10.1 the glacial till here is composed largely of irregular shale 
fragments derived from the local bedrock and is practically 
free of glaciated pebbles. 
1.1 11.2 Cross road, turn right (north). 
1.3 12.5 Stop 3. View of the Illinoian till-plain. 
2.9 15.4 
0.7 16.1 
1.4 17.5 
1.9 19.4 
0.1 19.5 
Note how flat the till-plain is. The abandoned channels were 
occupied some time during the Wisconsinan glaciation, such as at 
Island Grove where the bedrock highs are 40-50 feet above the sur-
rounding till-plain. These isolated hills may represent an old 
erosion surface. 
Turn right (east). 
CAUTION. Rough bridge. 
STOP, Cross road at Gila. Coutinue straight ahead. 
CAUTION. Cross roads. 
Stop 4. Soil profile and Pennsylvanian outcrop. 
After the glacial till was deposited, natural weathering 
began, The rate of weathering is slow, but where the till remained 
undisturbed, a soil profile developed in the upper portion of the 
till. 
Following the practice established about 30 years ago by the 
Russian scientist Glinka, soil scientists consider that the soil 
or weathering profile consists of three zones, designated A, B, 
and C from the top down. the zone A is the "soil" zone, normally 
black or gray. the B zone is the "subsoil" zone, and the C zone 
is the unaltered parent material. 
The zonal effect occurs because the four major weathering 
processes progress at different rates, although all of them 
depend on the downward movement of groundwater. the processes, 
listed according to their rate of progress and beginning with the 
most rapid, are (1) oxidation; (2) leaching of carbonates; (3) 
decomposition of more resistant -minerals; and (4) accumulation of 
humus. 
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In the A zone, in which humus material from decaying plants 
has accumulated, the rock minerals are oxidized, leached, and decom• 
posed •. In the upper part of the B zone the rock minerals are only 
oxidized (shown by reddish or yellowish color caused by oxidation of 
iron minerals). The leached zone is determined by the absence of 
carbonate rocks, such as limestone, and is revealed by tests with 
a solution of hydrochloric acid. 
The soil profiles developed on the older drifts - Illinoian, 
Kansan, and Nebraskan, can be divided into five zones, designated 
by numbers instead of letters in order to avoid confusion. 
Horizon 1 is the old "soil" or humus zone. Horizon 2 is a dense 
layer, very gummy and plastic when wet, very hard when dry. 
Horizon 3 is the leached and oxidized zone, and Horizon 4 is the 
oxidized but calcareous zone. Horizon 5 is the unaltered parent 
material. 
The development of five recognizable zones in the old drifts 
occurs because they are deeply weathered. Oxidation, leaching, and 
decomposition of minerals have all progressed deeper. Another 
process, the downward transfer of clay minerals not only has 
left Horizon 1 more silty than it was originally but also bas 
made Horizon 2 much more dense and plastic than it was originally. 
'lhis dense plastic "gumbo" horizon is known as ''hardpan" and is 
widespread in southern Illinois. 
The soil profile in the glacial drift is 12 feet thick. 
The Pennsylvanian section is as follows: 
!£. In. 
Coal, soft, rotten 
Underclay, gray 
Shale, greenish-gray 
1 
1 
6 
6 
3 
3 
Limestone, brown-gray, hard, dense 
Shale, gray-green, soft 
Cone-in-cone 2-4 
Limestone, greenish-gray, very argillaceous, 
micaceous 
Siltstone, medium-grained, carbonaceous, massive 
Shale, gray-green, medium to coarse 
Limestone, greenish-gray, very argillaceous, 
impure and ~caceous 
Sandstone, fine, gray, ripple-marked and cross-
bedded 
4 
10 
3 
3 
2 
In Illinois, coals are commonly overlain by black sheety 
shale ("roof slate") and limestone with marine fossils. Below 
each coal there is an underclay, in turn underlain by shale, then 
sandstone. Beneath the sandstone there are shales, then limestone, 
then another shale. Beneath this shale is the caprock limestone 
of the next lower coal. 
this succession of different kinds of strata is repeated 
in much the same sequence some 50 times where the Pennsylvanian 
(Coal Measures) rocks are thickest. Each succession of Pennsylvanian 
rocks is called a cyclothem (see attached chart). 
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These different strata indicate many rapid changes of environ-
ment which took place repeatedly during the Pennsylvanian period. 
At that time rivers were bringing sediments from the north and east, 
even from the present Atlantic coast. The ocean lay to the west 
and south, as far away as Nebraska, Oklahoma, and Texas. The 
country in between, now the Middle West, was a low flat swampy· 
area in which the sediments were being deposited. 
There is no area on earth today like that which existed during 
coal measures time. The plants and trees that grew then were very 
luxuriant. As the plants fell into the swampy waters, they were 
partially preserved, buried by later sediments, and converted into 
coal. Some times the sed~ents were fine silts· and clays; other 
times the sea covered the area and left marine fossils. 
0.1 19.6 Soil profile on left, 
0.~ 20.5 CAUTION. Bridge over Embarrass River •. 
0.1· 20.6 Note the width and flatness of the Yalley, 
0.7 21.3 CAUTION.. Rough culvert. 
0.3 21.6 Note glacial till in bank on right. 
0.2. 21.8 The dune sand overlies Illinoian till-
0 .1 21 •. 9 The road is cut through a sand dune. 
0.1 22.0 Stop 5. Sand dune topography •. 
1.7 23.7 Town of Rose Hill. 
0.3 24.0 CAUTION. Railroad crossing. 
0.3 24.3 STOP. Highway 130. Turn right (south), 
5.3 29.6 Note sand dune on right. 
1.5 31.1 Note sand dune on right on terrace on east side of Embarrass valley. 
0.1 31.2 CAUTION. Intersection with Highway 33. 
0.9 32.1 Bridge over Embarrass River. 
0 •. 2 32.3 '1\Jrn right and enter Peterson Park. 
0.3 32.6 Stop 6. Lunch. Discussion of How Oil Accumulates (See illustration) 
East of the pavilion and on the south bank of the river are 
small disturbed dunes. Their presence on the south bank indicates 
that the prevailing direction of the winds was from the northwest. 
0.2 32.8 STOP. Highway 130 and 33. Continue straight ahead. 
0.1 32.9 CAUTtONo Railroad crossing. 
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0,6 33.5 Turn left (east). 
0.3 33.8 Stop 7 • . Abandoned coal mine, 
The coal fo~erly mined here is one of the youngest coal 
beds in the Pennsylvanian strata in Illinois. Historically this 
coal was one of the earliest mined in Illinois. Many mines have 
been operated in this area. The coal is thin - only about 18 inches 
thick. The black shale on the mine dump made an excellent mine roof. 
0.2 34.0 Note the several abandoned coal mines on east side of valley both 
north and south of the road. 
0.2 34.2 CAUTION. Bad hill. Turn right. 
0.3 34.4 Stop 8. View of an abandoned meander and valley flat to the east. 
0.3 34.7 Gravelly soil profile. 
0.7 35.4 Turn right (south). 
o.s 36.2 Turn right (west). 
0.6 36.8 CAUTION. Railroad crossing. STOP. Highway 130. 
Revised August 1963. 
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GEOLOGICAL HIStoRY OF NEWTON AREA 
BEDROCK FORMATIOltS 
The bedrock, which is exposed in the Newton area where streams 
have cut through the cover of galcial drift, belongs to the Pennsylvanian 
or Coal Period. Deep oil wells and tests have penetrated to still older 
rocks of Mlsissippian and Devonain age. In other parts of Illinois 
deeper wells pass through additional hundreds of feet of sandstone, 
shale, and limestone, belonging to the Silurian, Ordovician, and Cambrian 
periods (see geologic column), and some reach the Precambrian basement 
beneath. 'lhis ''basement" is made up of very old, hard, crystalline 
rocks such as granite, gabbro, basalt, gneiss, and schist. 
These rocks came to the surface in the far north around Lake Superior 
and in Canada. Fragments of these rocks from the far north have been 
brought to the Newton area by the Ice Age glaciers. 
EARLY GEOLOGIC HIS!ORY 
'lbe rocks of the ''basement" formed back in the Precambrian period 
were folded into mountain ranges and then beveled by erosion to a low 
plain more than 500 million years ago. Between that time and the beginning 
of the CQal Period, an interval of some 250 million years, the reston 
often was covered by shallow seas that flooded a larse part of the continent. 
At intervals the seas withdrew and made the region, from time to time, 
a low coastal plain. 
PENNS!LVANIAN TIME 
At the beginning of the Pennsylvanian age, some 250 million years 
ago, conditions changed when high mountains began to rise along the 
Atlantic coast. Toward the west, in Illinois and elsewhere, was a 
low hot swampy plain, somewhat resembling the present Amazon Basin. 
Across the plain, rivers from the eastern mountains wandered toward 
the sea, which lay off in Nebraska, Kansas, and Oklahoma. As the lowland 
sank, the sea from time to time extended eastward to deposit marine lime-
atone or fossiliferous shale, At other periods there were vast jungle 
swamps in which luxuriant vegetation accumulated as half-rotten, peat• 
like masses. But most often the lowland was occupied by rivers, shallow 
lakes, and bayous in Which mud and sand, vaehed out from the mountains, 
was deposited. Eventually, thousands of feet of sediments piled up, and 
the pressure of this great weight of mud and sand helped to compress the 
peat to coal. 
THE LOST INTERVAL 
Following the Pennsylvanian ase, the land rose to a moderate 
elevation above the sea and was never again covered by marin• waters. 
Under these conditions, erosion slowly cut down the land and removed 
a part of the Pennsylvanian deposits. The material was carried away 
by the streams and deposited far away. !bus the rock record of other 
areas must be relied upon to tell of the Post Peonsylvanian - pre-Pleis-
tocene interval. 
ICE AGE 
The Pleistocene epoch began about one million years ago when glacier• 
moved down across the United States from the far north. Geologists 
recognize four major periods of &lactation during the Great Ice Age 
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(see accompanying table). Each glaciation was separated by a long intervai 
from 100 to 300 thousand years during which mild climate prevailed, 
vegetation flourished, and the animals returned that bad retreated 
before the advancing ice. The glacial deposits show that during each 
major glaciation, the ice advanced and retreated many t~es. tbis was 
particularly true during the last or Wisconsinan slacial stage. 
The Nebraskan, or first glacial advaoce, probably did not reach 
the Newton area. The second, or Kansan, may have reached the vicinity 
of Newton, but evidence is concealed under later glacial drift. The 
Illinoian slaclation, from its center of accumulation east of Hudson 
Bay, moved across nearly all of Illinois to the Ohio and Mississippi 
rivers, covering all of this area and leaving glacial till. The Wiscon-
sinan ice sheet, which ' covered most of the northeast corner of the state, 
did not reach Newton. The only Wisconsinan deposita in this part of 
Illinois are sand and gravel laid down in some of the aajor valleys by 
melt-waters, alluvium, dune sand, and loess (wind blown dust). 
!he reason the glaciers developed is not understood, but the snows 
that accumulated in the northern portion of North America did not melt 
entirely. As a result mammoth ice sheets accumulated. Under its own 
weight, the outer and lowe~ost portions of the ice sheet moved outward. 
The ice sheet picked up rocks and soil over which it passed. Tbis process 
continued for long periods bringing rocks into Illinois from as far 
north as central Canada. Glacial deposits are found as far south as 
the Missouri and Ohio rivers. 
When the temperatures became milder, the glacier halted. For a 
while melting of the iee balanced the accumulation and expansion so 
that the margin of the glacier remained statioaary. Later, when the ice 
melted faster than the glacier expanded, the ice front gradually moved 
back until the glacier disappeared. 
The position of the ice~front at each advance of the glacier is 
usually marked by a ridge of drift or a moraine. The moraine is the thick 
belt of drift that accumulated at the ice margin while the ice advance 
and melting remained essentially in balance. When the ice melted faster 
than the glacier advanced, so that the ice-front retreated, the resulting 
drift deposits formed a drift-plain or till-plain. The surface of a 
till-plain may be almost level or somewhat billowy. !be Illinoian 
till-plain is characteristically flat. 
As the glacier melted, it released the soil and rocks that it 
was carrying. Some of the material or drift was deposited in place. 
rhe glacial drift in the Newton area is of Illinoian age. Such material, 
a thorough mixture of all kinds and sizes of rocks, is known as !!!!• 
Some of the glacial drift was washed out with the glacial melt-water 
and was sorted as the melt-water dropped its load. The coarsest outwash 
material was deposited nearest the ice-front, the finer material was 
deposited farther away, and the finest clay may have been carried all the 
way to the ocean. Where the outwash material was spread widely in front 
of the glacier, it fo~s an outwash-plain; where it was coacentrated in 
the drainage valleys, it fo~s valley-trains. !he Embarrass River valley 
train is of Wisconsinan age. 
.. 
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At times, especially during the winters when the melt-waters sub-
sided, the outwash-plains and the valley-trains were exposed. The wind 
picked up the silt and fine sand, flew them across the country, and 
dropped them to fo~ deposits known as loess. Glacial loess mantles 
most of Illinois. Near large river valleys the loess on the uplands 
may be as much as 60 to 80 feet thick. Far from the valleys the loess 
may be only a few inches thick, if it can be identified at all. 
RBCBlft GEOLOGIC BIS70RY 
As the Wisconsinan ice slowly melted back, the cold dry climate 
of this region became warmer and more humid. Vesetation, which had 
been scarce, advanced northward, the forests followi.DS the valleys 
and the prairies occupying the uplands. But,· even where man bas cleared 
or tilled the land, analysis of the soil shows what areas the old forests 
and prairies occupied. 
The increasingly humid climate has caused the streams to cut 
down into the fill which accumulated in their valleys during Wisconsinan 
time. this process goes on today aided by increased run-off caused by 
deforestation and cultivation. 
• 
GEOLOGICAL COLUMN--NEWTON AREA 
ERAS PERIODS EPOCHS REMARKS 
Exposed in Newton area: 
Quaternary Pleistocene Recent post-glacial stage 
Illinoian glacial drift. 
C8 
-
... 
" 
QJ J ~ Pliocene CJ..a .,..M Miocene 0 
N.U 
'rertiary Oligocene Not present in Newton area. s e .... 0 
Q) u Eocene (,) G) Q) Paleocene f co 
-< 
-CD 
Q) Cretaceous Not present in Newton area. ... 
.... 
cu .... 
~ g. 
.... ~ UM Jurassic Not present in Illinois. .... 0 cu ~ N .... 0 i:g cu 
:!ll ~ Triassic Not present in Illinois. 
Permian Not present in -Illinois. 
-- -
"tJ Sandstone, limestone, shale 
c:s McLeansboro eoal. \U 
-
CD Pennsylvanian Carbondale Sandstone, l~estone, shale C:: CD 
cuu 
.... c= coal in deep wells • 
.a cu 
........ 'lradewater .c:~ 
~~ Chester (Upper Sandstones, limestones, and 
... 
~CI:S Mississippian) shales in deep wells; sev-Orzl 
eral of.l sands. 
Q) 
co Mississippian Iowa (Lower Limestone, shale and sand· < stone in deep wells. Several Mississippian) oil sands. 
' Q) Black shale and lime· 
.... Devonian ~;3 'Nat stones in deep wells. 
0 0_! N .U 0 c:s Q) CD Silurian No data available. CIJ QJ :~ ........ :~ aa Q) Ordovician .w No data available • \U 
... 
i . 
........ 
0 ... Cambrian No data available. gt~ 
<CH 
Proterozoic 
Referred to .as "Precambrian" No data available. 
Archeozoic 
, 
Stage 
Recent 
Time Table of Pleistocene Glaciation 
(after J. c. Frye and H. B. :Jillman, 1960) 
Substage Nature of Deposits 
Soil, youthful profile 
of weathering, lake and 
river deposits, dunes, 
Special Features 
5,000 yrs.--~~P'e=a~t------------------~----------------------
Outwash along 
Valderan Outwash Mississippi Vtlley 
11,000 yrs.--~--------------------~-----------------------
Twocreekan 
12,500 yrs. 
Peat and alluvium Ice withdrawal, erosion 
Glaciation, building of 
; woodfordian D if 1 d many moraines as far 
.S r t, oess, unes south as Shelbyville, 
~ lake deposits extensive valley trains, 
8 outwash plains, and lakes 
~ 22,000 yrs. --~----------------------4------------------------; 
Sangamonian 
(3rd interglacial) 
Illinoian 
Fa~dalian Soil, silt and Ice withdrawal, weather-
peat ing, and erosion 
28,000 yrs. --~--------------------~----------------------
Alton ian 
50,000 to 
70,000 yrs. 
Buffalo Hart 
Drift, loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Glaciation in northern 
Illinois, valley trains 
along major rivers, 
Winnebago drift 
(3rd glacial) Jacksonville Drift 
Glaciers from northeast 
at maximum reached 
Mississippi River and 
ne~rly to southern tip 
of Illinois 
Yarmouth ian 
(2nd interglacial) 
Kansan 
(2nd glacial) 
Aftou.ian 
(1st interglacial) 
Nebraskan 
(1st glacial) 
Liman Drift, loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Loess 
Soil, mature profile 
of weathering, al-
luvium, peat 
Drift 
Glaciers from northeast 
and northwest covered 
much of state 
Glaciers from northt1est 
invaded western Illinois 
.. 
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CRUSTAL STRUCTURES INFLUENCING OIL ACCUMULATION 
' 
Shale, gray, sandy at top; contains marine fossils and ironstone 
concretions,especially in lower part. 
Limestone; contains marine fossils. 
Shale, black, hard, .. laminated; contains larg-e spheroidal concre-
tions and marine fossils. 
Limestone; contains marine fossils. 
Shale, gray; pyritic nodules and ironstone concretions common at 
base ; plant fossils locally common -at base ; marine fossils rare_. 
Coal; locally contains clay or shale partings. 
Underclay, mostly medium to light gray except dark gray at top; 
upper part noncalcareous, lower part calcareous. 
Limestone, argillaceous; occurs in nodules or discontinuous beds; 
usually nonfossiliferous. 
Shale, gray, sandy. 
Sandstone, fine-grained, micaceous, and siltstone, argillaceous; 
variable from massive to thin-bedded ; usually with an uneven 
lower surface. 
AN IDEALLY COMPLETE CYCLOTHEM 
(Reprinted from ~'ig. 42, Bulletin No. 66, Geology and Mineral Resources of tbe MRrseilles, 
Ottawa, and Streator Quadrangles, by H. B. Willman and J. Norman Payne) 
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